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(57) Abstract 

PURPOSE: To perform steady toner replenishment 
irrespective of the position where a toner 
concentration sensor is attached and, also, even 
when toner concentration changes. 

CONSTITUTION: The image forming device is 
provided with a toner concentration control part 26 
which determines the target value Vref of toner 
concentration based on the output value of an image 
density sensor 10, further determines a toner 
replenishment rate based on a difference (VT-Vref) 
between the target value Vref and the output value 
VT of the toner concentration sensor 10, and makes 
a toner replenishment device carry out toner 
replenishment at the toner replenishment rate, and, 
an altering means 26 which detects a difference 
between the output values of the image density 
sensor 10 before and after the toner replenishment, 
and alters a relation between the (VT-Vref) and the 



toner replenishment rate based on the difference. 
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(57) [Abstract ] 
[Objective ] 

As for this invention, as it is possible, to do stable toner 
replenishment , regardlessof mounting position of toner 
density sensor toner density changing, it designates that ittries 
to be able do stable toner replenishment as objective . 

[Constitution ] 

toner density control section 26 where this invention decides 
goal value Vref of the toner density on basis of output value 
of image density sensor 10, deciding toner replenishment ratio 
onbasis of difference (V<sub>T</sut»-Vref ) of this goal 
value Vref and output value V<sub>T</sub>, of the toner 
density sensor 10 at this toner replenishment ratio does toner 
replenishment in toner replenishment device possessing, 
Detecting difference of output value of image density sensor 
10 in front andback of toner replenishment , 
(V<sub>T</sub>-Vref ) with it is something which has 

„i : — t/c ...u:„u„_ .j:r:^„ „,;*u ♦ 
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Specification 
[0001] 

[0002] 

[ft*tf)ftffi] 



[Claim (s )] 
[Claim 1 ] 

With image formation device where it forms latent 
electrostatic image on image bearing member , it develops the 
this latent electrostatic image with developer with developing 
device and makes toner image , this toner image the transfer it 
makes transfer material , toner density sensor which detects 
toner density of the developer inside toner replenishment 
device and aforementioned developing device which replenish 
toner in developer inside aforementioned developing device 
and, In those which possess toner density control section 
which decides goal value Vref of toner density on basis of 
output value of image density sensor and this image density 
sensor whichdetect density of reference density pattern image 
which was formed on aforementioned image bearing member 
deciding toner replenishment ratio on basis of difference 
(V<sub>T</sub>-Vref ) of the this goal value Vref and output 
value V<sub>T</sub>, of aforementioned toner density 
sensor at this toner replenishment ratio does toner 
replenishment in aforementioned toner replenishment device , 
Detecting difference of output value of aforementioned image 
density sensor infront and back of toner replenishment with 
aforementioned toner replenishment device , with this 
difference description above (V<sub>T</sub>- Vref ) with 
image formation device . which designatesthat it has changing 
means which modifies relationship with toner replenishment 
ratioas feature 

[Claim 2 ] 

In image formation device which is stated in Claim 1, 
aforementioned changing means according to absolute value 
of output value V<sub>T</sub> of aforementioned toner 
density sensor description above (V<sub>T</sub>-Vref ) 
with image formation device . which designates that 
relationshipwith toner replenishment ratio is modified as 
feature 



[Description of the Invention ] 
[0001] 

[Field of Industrial Application ] 

this invention regards copier , facsimile , printer or other 
image formation device which possesses developing device 
which uses the two components developer . 

[0002] 

[Prior Art ] 

After copier or other image formation device forming latent 
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electrostatic image on image bearing member , developing 
this latent electrostatic image with two components developer 
with developing device , transfer making transfer agent , there 
aresome which become fixed. 

There are some which it tries to do various image formation 
density control because image quality isstabilized regarding 
image formation device a this way. 

Forming reference density pattern image on for example 
image bearing member , those where it detects density with 
photo-sensor of reflective type , compare this detection value 
and reference value and control toner replenishment to 
developer inside developing device from toner replenishment 
device with as a result. With toner density sensor detecting 
toner of developer inside developing device , and mixing ratio 
of carrier as inductance change those which feedback it makes 
the toner replenishment device . Detecting current which 
flows to developer , there is a various type such asthose which 
feedback it makes toner replenishment device , as for these 
many control method are adopted each strength and because 
there is a shortcoming . 

[0003] 

When becoming lower limit or less of toner concentration 
range which Japan Unexamined Patent Publication Showa 53 
0, measures the toner density in aforementioned developer in 
1 19051 disclosure in electrophotography equipment 
whichuses developer which at least consists of carrier and 
toner , candecide measured value beforehand generating toner 
replenishment signal , when this signal occurs, As reaches to 
upper limit of aforementioned toner concentration range toner 
of the constant amount which is necessary is replenished in 
aforementioned developer ,at least during to toner 
replenishment completion, toner density control method 1 
which designates thatoperation of toner replenishment signal 
is stopped as feature is stated from immediately after occurring 
of aforementioned signal . 

[0004] 

In addition, those 2 which it tries to control image density 
with combinationwith toner density sensor and image density 
sensor in image formation device , are proposed. 

With this image formation device 2, it is attached to 100 
image formation and at ratio of one time forms reference 
density pattern image on image bearing member , shift it does 
reference voltage V<sut»C</sub> at ratiowith output value 
V<sub>SG</sub> of image density sensor , for only image 
bearing member and output value V<sub>SP</sub> of the 
image density sensor for reference density pattern image on 
image bearing member with difference 
(V<sub>0</sub>-V<sub>C</sub> ) of output value 

\r„ u^n^/„..u^ — a w^„,.u-^ow„..u^ a - 
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V<sub>0</sub> and V<sub>C</sub> of toner density sensor 
on-offdoes toner replenishment with toner replenishment 
device . 

[0005] 

[Problems to be Solved by the Invention ] 

Because with toner density control method l, during to toner 
replenishment completion operation of the toner 
replenishment signal is stopped from immediately after 
occurring of toner replenishment signal , with image 
formation device of high speed toner replenishment being 
development, or other disadvantage whichdoes not follow to 
change of toner density which accompanies toner 
consumption occurs. 

Because with above-mentioned image formation device 2, 
(V<sub>0</sub>-V<sub>C</sub> ) with relationship with the 
toner replenishment is fixed, when with for example toner 
replenishment [ripuru ] occurs in output value 
V<sub>0</sub> of the toner density sensor , stabilizing toner 
replenishment , it is not possible to do. 

[0006] 

In addition, with above-mentioned image formation device , 
when toner density sensor it isinstalled in position where 
toner replenishment position nearby developer amount of 
developing device islittle, reaction of toner density sensor for 
toner which was replenished by toner replenishment device is 
large, output value V<sub>T</sub> and toner replenishment 
of toner density sensor reaches thepoint where it shows in 
Figure 10 , output value V<sub>T</sub> of toner density 
sensor does to belarge to unusual variation . 

When quantitative (bulk ) of developer inside developing 
device is a satisfactory , the output value V<sub>T</sub> and 
toner replenishment of toner density sensor reach point where 
it shows in the Figure 1 1 , variation of output value 
V<sub>T</sub> of toner density sensor for toner 
replenishment is small. 

[0007] 

On basis of output value V<sub>T</sub> of toner density 
sensor when toner replenishment is done to the developer 
inside developing apparatus with toner replenishment device , 
as shown in Figure 10 , when the output value 
V<sub>T</sub> of toner density sensor does to be large 
variation , variation of toner replenishment control becomes 
large, it becomes impossible to do proper toner 
replenishment . 

Therefore, when toner density sensor is installed in 
developing device , toner density sensor must Deinstalled in 
position where bulk of developer is large to the satisfactory . 
toner density sensor must be installed in position where bulk 
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of developer is small inevitably from layout or other 
constraint , when proper toner replenishment cannot be done, 
itis. 

[0008] 

In addition, because bulk of developer is easy to change 
largelywith site which is close to toner replenishment 
position , bulk of developer being toner density , in 
satisfactory , when relationship between output value 
V<sub>T</sub> and amount of replenishing toner of toner 
density sensor is decided in significant , As on side where 
toner density is low shown in Figure 10 , output value 
V<sub>T</sub> of toner density sensor doing, to be large 
variation it becomes impossible to do the proper toner 
replenishment . 

[0009] 

As this invention improves above-mentioned deficiency , can 
do stable toner replenishment regardless of mounting position 
of toner density sensor , toner density changing, itdesignates 
that image formation device which can do stable toner 
replenishment is offered as the objective . 

[0010] 

[Means to Solve the Problems ] 

In order to achieve above-mentioned objective , with image 
formation device whereinvention which is stated in Claim 1 
forms latent electrostatic image on the image bearing 
member , develops this latent electrostatic image with 
developer with developing device and makes the toner image , 
this toner image transfer makes transfer material , toner 
density sensor which detects toner density of developer inside 
toner replenishment device and aforementioned developing 
device which replenish toner in developer inside 
aforementioned developing device and, In those which 
possess toner density control section which decides goal value 
Vref of toner density on basis of output value of image 
density sensor and this image density sensor whichdetect 
density of reference density pattern image which was formed 
on aforementioned image bearing member deciding toner 
replenishment ratio on basis of difference 
(V<sub>T</sub>-Vref ) of the this goal value Vref and output 
value V<sub>T</sub>, of aforementioned toner density 
sensor at this toner replenishment ratio does toner 
replenishment in aforementioned toner replenishment device , 
Detecting difference of output value of aforementioned image 
density sensor infront and back of toner replenishment with 
aforementioned toner replenishment device description above 
(V<sub>T</sub>-Vref ) with it is something which has 
changing means whichmodifies relationship with toner 
replenishment ratio with this difference. 
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[0011] 

Aforementioned changing means description above 
(V<sub>T</sub>-Vref ) with is something whichmodifies 
relationship with toner replenishment ratio according to 
absolute value of output value V<sub>T</sub> of 
aforementioned toner density sensor invention which is stated 
in Claim 2 in image formation device which is stated in Claim 
1. 

[0012] 

[Working Principle ] 

With invention which is stated in Claim 1, toner 
replenishment device replenishes toner in developer inside 
developing device , toner density of developer inside 
developing device is detected by toner density sensor . 

density of reference density pattern image which was formed 
on image bearing member is detected by image density 
sensor . 

toner density control section decides goal value Vref of toner 
density on basis of the output value of image density sensor , 
deciding toner replenishment ratio on basis of thedifference 
(V<sub>T</sub>-Vref ) of this goal value Vref and output 
value V<sub>T</sub>, of toner density sensor at this toner 
replenishment ratiodoes toner replenishment in toner 
replenishment device . 

As for changing means , difference of output value of image 
density sensor in frontand back of toner replenishment with 
toner replenishment device is detected, 
(V<sub>T</sub>-Vref ) with relationshipwith toner 
replenishment ratio is modified with this difference. 

[0013] 

changing means (V<sub>T</sub>-Vref ) with relationship 
with toner replenishment ratio is modified accordingto 
absolute value of output value V<sub>T</sub> of toner 
density sensor with invention which isstated in Claim 2, in 
image formation device which is stated in Claim 1 . 

[0014] 

[Working Example (s )] 

Figure 2 shows outline of one Working Example of this 
invention . 

As for image bearing member 1 1 which consists of 
photoreceptor drum , rotary driving being done by drive unit , 
by charger 12 static charge after being done, light image 
beingexposed in uniform by exposure apparatus , latent 
electrostatic image is formed, unnecessary part the 
deelectrification is done by eraser 13. 
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latent electrostatic image on photoreceptor drum being 
developed with two components developer which consistsof 
toner and carrier with developing device 14, becomes toner 
image . 

As for transfer belt 15, at time of copy operation when it is 
pressed to photoreceptor drum 1 1, by unshown connection 
separation device , transfer bias the imparting is done 
simultaneously from transfer bias voltage supply , pressure to 
photoreceptor drum 1 1 iscancelled at time of conventional 
copy waiting and leaves from photoreceptor drum 1 1 . 

[0015] 

As for transfer paper which is sent from sheet feeder , being 
conveyed by the transfer belt 15, when passing nip of 
photoreceptor drum 1 1 and transfer belt 15, toner image on 
photoreceptor drum 1 1 is done transfer , toner image becomes 
fixed by unshown fixing apparatus . 

In addition, photoreceptor drum 1 1 residual toner is removed 
after toner image transfer by the cleaning unit 16. 

[0016] 

In addition, transfer belt 15 pressure to photoreceptor drum 1 1 
being cancelled afterending of copy operation by unshown 
connection separation device reference density pattern image 
is formed on photoreceptor drum 1 1 separated from 
photoreceptor drum 1 1 . 

As for namely, photoreceptor drum 1 1, rotary driving being 
done by drive unit , by charger 12 the static charge after being 
done, light image of reference density pattern image being 
exposed in the uniform by exposure apparatus , latent 
electrostatic image is formed, unnecessary part 
deelectrification is doneby eraser 13. 

latent electrostatic image on this photoreceptor drum being 
developed with two components developer by developing 
device 14,becomes toner image of reference density pattern 
image , transfer do to transfer paper , density being detected 
by optical by image density sensor 10, it is removed by 
cleaning unit 1 6. 

[0017] 

In addition, regarding developing device 14, toner inside 
developing tank 17 and the two components developer 18 
which consists of carrier being agitated by stirrer 19, it 
isconveyed to developing roller 20, developing roller 20 
absorbing developer in magnetic , forms magnetic brush . 

stirrer 1 9 and developing roller 20 rotary driving are done by 
drive unit , after beingregulated in fixed quantity by fact that 
being conveyedattendant upon revolution of developing roller 
20, part scratches developer (magnetic brush ) on developing 
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roller 20 with doctor member 21 and is dropped, being 
conveyed to thedevelopment region between photoreceptor 
drum 1 1 and developing roller 20, you develop the latent 
electrostatic image on photoreceptor drum 1 1 . 

[0018] 

You scratch from developing roller 20 and with doctor 
member 21, developer which wasdropped through separator 
22, falls into developing tank 17, in addition, the developer on 
developing roller 20 returns inside developing tank 17 after 
development region passing. 

this way developer inside developing tank 17 while 
circulating, is usedfor development of latent electrostatic 
image on photoreceptor drum 1 1 . 

In addition, toner replenishment device 23 replenishes toner 
inside toner tank 17 on the developer 18 inside developing 
tank 17 with revolution of toner replenishment roller 24, this 
toner ismixed developer 18 being agitated by stirrer 19. 

toner density sensor 25 is installed in developing tank 17, 
detects toner density of developer inside developing tank 17. 

[0019] 

Figure 1 shows portion of circuit constitution of this working 
example . 

Taking in input signal from toner density sensor 25, image 
density sensor 10, A/D conversion it does controller 26 which 
configuration is done, making use of microcomputer , through 
driver 27, itcontrols toner replenishment motor 28. 

In addition, controller 26 takes in input signal from operation 
portion , etc controlssection of this working example and 
controls copy operation etc. 

[0020] 

Figure 4 shows portion of process flow of controller 26. 

controller 26 immediately after copy operation ends, 
controlling theabove-mentioned connection separation 
mechanism , cancelling pressurefor photoreceptor drum 1 1 of 
transfer belt 15, exposes reference density pattern image 
(Psensor pattern ) to transfer belt 15 in the exposure apparatus 
transfer belt 1 5 separated from photoreceptor drum 1 1 . 

In case of this , as for photoreceptor drum 1 1 rotary driving 
being done by the drive unit , after static charge making 
uniform by charger 12, with exposure apparatus latent 
electrostatic image is formed with exposure of reference 
density pattern image , unnecessary part deelectrification 
isdone by eraser 13. 
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As for latent electrostatic image on photoreceptor drum being 
developed with two components developer by the developing 
device 14, toner image of reference density pattern image is 
acquired. 

[0021] 

this reference density pattern image passes transfer belt 15 
that way, image density sensor 10 detects density of reference 
density pattern image on photoreceptor drum 1 1 in optical . 

In addition, reference density pattern image on photoreceptor 
drum 1 1 is removed by cleaning unit 16. 

controller 26 takes in output value V<sub>SP</sub> of image 
density sensor 10 for reference density pattern image on 
photoreceptor drum 1 1, shift does toner density goal value 
Vref on basis of this V<sub>SP</sub>. 

If relationship of V<sub>SP</sub>, Vref, to be housed in 
non- volatile memory as kind of table L, N, H, HH which is 
shown in Figure 5 , controller 26 referring to table and shift to 
do toner density goal value Vref on basis of 
V<sub>SP</sub>, for example table N being selected and 
when it is set, putting V<sub>SP</sub> is 0.55 V,Vref - 0.1 V 
it changes. 

[0022] 

In addition, controller 26, during copy operating controlling 
theabove-mentioned connection separation mechanism , 
pressing transfer belt 15 in the photoreceptor drum 1 1, takes 
in output value V<sub>T</sub> for toner density of 
developer 18 inside developing device 14 which is detected 
by toner density sensor 25. 

Next, controller 26 sets toner replenishment ratio on basis of 
difference (V<sub>T</sub>-Vref ) of V<sub>T</sub> and 
immediately after copy operation ending Vref whichis set, 
through driver 27, controlling toner replenishment motor 28, 
controls toner replenishment with toner replenishment roller 
24 of toner replenishment device 23. 

[0023] 

(V<sub>T</sub>-Vref ) With relationship with toner 
replenishment ratio, is housed in non- volatile memory as 
thekind of table L, N, H, HH which is shown in Figure 6 , 
controller 26 referring to the table , controls toner 
replenishment on basis of (V<sub>T</sub>-Vref ), for 
example table N being selected, when it is set, putting, if they 
are (V<sub>T</sub>-Vref ) =0.15 V with Vref^2.50V, 
V<sub>T</sub>=2.65V, setting toner replenishment ratio to 
45%, in order with toner replenishment roller 24 for toner 
replenishment ratio to become 45%, it controls toner 
replenishment motor 28. 
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controller 26 until copy operation of setting number of layers 
ends thetreatment a this way over again, at time of copy 
operation does. 

[0024] 

Figure 3 shows other process flow of controller 26. 

Regarding this working example , it can provide 
quantification replenishment mode , the this quantification 
replenishment mode is executed at time of machine 
installation. 

With quantification replenishment mode , as for controller 26, 
it starts thedetection of output value V<sub>T</sub> from 
toner density sensor 25, through driver 27, controlling toner 
replenishment motor 28, after thrice making 60% toner 
replenishment do, it ends detectionof output value 
V<sub>T</sub> from toner density sensor 25. 

In case of this , as shown in Figure 9 , V<sub>T</sub> 
changes with toner replenishment . 

[0025] 

And, controller 26 seeks difference (V<sub>Tmax 
</sub>-V<sub>Tmin</sub> ) of upper limit V<sub>Tmax 
</sub> and lower limit V<sub>Tmin</sub> of 
V<sub>T</sub> which now is detected, does setting (Setting 
of toner replenishment ratio) of table L, N, H, HH onbasis of 
this (V<sub>Tmax </sub>-V<sub>Tmin</sub> ). 

(V<sub>Tmax </sub>-V<sub>Tmin</sub> ) With 
relationship with table L 5 N, H, HH, is housed in non-volatile 
memory as thekind of table which is shown in Figure 7 , 
referring to table ^selecting any of table L, N, H, HH on basis 
of (V<sub>Tmax </sub>-V<sub>Tmin</sub> ), sets the 
controller 26. 

this setting table above-mentioned way is used for thecontrol 
of toner replenishment . 

At time of this , Vref is that way. 

[0026] 

Because by way, it is installed in site where toner density 
sensor 25 isclose to toner replenishment position , for 
example machine tilting, when it is installed, developer inside 
developing device 14 tilting, bulk of developer on toner 
density sensor 25. changes, when developer on toner density 
sensor 25 is little, when toner was replenishedby toner 
replenishment roller 24, change of V<sub>T</sub> becomes 
large, As variation of toner density control shows in Figure 
10 , it becomes large. 

[0027] 

It shows in namely, Figure 10 , * like 1 when toner is mainly 
replenishedby toner replenishment roller 24, influence 
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appears in output value V<sub>T</sub> of toner density 
sensor 25 with the time lag . 

Because of this , like whether with following controller 26 at 
thetime of V<sub>T</sub> detection toner density extremely 
high of it is detected, it isselected to relatively little in 
comparison with amount of replenishing toner where next 
toner replenishment ratio is actually necessary with toner 
density control which uses table which is shown in Figure 6 . 

When little toner replenishment continues, it shows in Figure 
.10 , * like 2, & 3when V<sub>T</sub> rises with time lag 
after all, controller 26 toner density isthin, detecting, it does 
toner replenishment more than necessary amount . 

[0028] 

But, because with this working example , when developer on 
toner density sensor 25 is little, attime of machine installation 
selecting table (V<sub>T</sub>-Vref ) withrelationship with 
toner replenishment ratio is modified by fact that it 
sets,V<sub>T</sub> changing largely with toner 
replenishment , it is possible to do the stable toner 
replenishment . 

When developer on toner density sensor 25 is not little, at 
time of machine installation selecting table N, H or HH, 
because (V<sub>T</sub>-Vref ) with itmodifies relationship 
with toner replenishment ratio by fact that it sets,it is possible 
to do proper toner replenishment which is agreeable to toner 
consumptionwith development. 

Because of this , it is possible to do toner replenishment 
which isstabilized regardless of mounting position of toner 
density sensor . 

[0029] 

With other Working Example of this invention , as for 
controller 26, in time of copy operation above-mentioned way 
modifying setting of the table occasion where it detected 
V<sub>T</sub> according to absolute value of 
V<sub>T</sub>, (V<sub>T</sub>-Vref ) with it modifies 
relationship with toner replenishment ratio 
inabove-mentioned Working Example . 

Relationship between V<sub>T</sub> and table L, N, H, HH, 
is housed in non- volatile memory as kind of table which is 
shown in Figure 8 , controller 26 referringto table , modifies 
setting of table L, N, H, HH on basis of the V<sub>T</sub>. 

When for example V<sub>T</sub> is V<sub>T</sub><1.0V, 
selecting table L, it sets controller 26. this setting table 
above-mentioned way is used for thecontrol of toner 
replenishment . 
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[0030] 

Because it is installed in site where toner density sensor 25 is 
close to the toner replenishment position , when developer on 
toner density sensor 25 is little, bulk of developer on toner 
density sensor 25 changing with toner density , influence is 
easy to appear in V<sub>T</sub>, when for example toner 
density being low, bulk of developer on the toner density 
sensor 25 decreases, When with aforementioned Working 
Example quantity of developer decreases, variation of toner 
replenishment ratio comes out in same way. 

But, because with this working example , modifying setting of 
table according to V<sub>T</sub>, (V<sub>T</sub>-Vref ) 
with it modifies relationship with toner replenishment ratio, 
toner density changing, it is possible to do stable toner 
replenishment . 

[0031] 

[Effects of the Invention ] 

Like above according to invention which is stated in Claim 
l,with image formation device where it forms latent 
electrostatic image on image bearing member , it develops the 
this latent electrostatic image with developer with developing 
device and makes toner image , this toner image the transfer it 
makes transfer material , toner density sensor which detects 
toner density of the developer inside toner replenishment 
device and aforementioned developing device which replenish 
toner in developer inside aforementioned developing device 
and, In those which possess toner density control section 
which decides goal value Vref of toner density on basis of 
output value of image density sensor and this image density 
sensor whichdetect density of reference density pattern image 
which was formed on aforementioned image bearing member 
deciding toner replenishment ratio on basis of difference 
(V<sub>T</sub>-Vref ) of the this goal value Vref and output 
value V<sub>T</sub>, of aforementioned toner density 
sensor at this toner replenishment ratio does toner 
replenishment in aforementioned toner replenishment device , 
Detecting difference of output value of aforementioned image 
density sensor infront and back of toner replenishment with 
aforementioned toner replenishment device , 
becausedescription above (V<sub>T</sub>-Vref ) with it had 
changing means which modifies therelationship with toner 
replenishment ratio due to this difference, it is possibleto do 
toner replenishment which it stabilizes more regardless of . 
mounting position of toner density sensor . 

[0032] 

According to invention which is stated in Claim 2, in image 
formation device which is stated in Claim 1, because 
aforementioned changing means description above 
(V<sub>T</sub>-Vref ) with relationship with toner 
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replenishment ratio is modifiedaccording to absolute value of 
output value V<sub>T</sub> of aforementioned toner density 
sensor , the toner density changing, it is possible to do stable 
toner replenishment . 

[Brief Explanation of the Drawing (s )] 

[Figure 1 ] 

It is a block diagram which shows portion of circuit 
constitution of one Working Example of the this invention . 

[Figure 2 ] 

It is a sectional view which shows outline of same Working 
Example . 

[Figure 3 ] 

It is a flowchart which shows portion of process flow of 
controller in thesame Working Example . 

[Figure 4 ] 

It is a flowchart which shows other portion of process flow of 
controller in same Working Example . 

[Figure 5 ] 

It is a figure which shows table which is used with same 
Working Example . 

[Figure 6 ] 

It is a figure which shows other table which is used with same 
Working Example . 

[Figure 7 ] 

It is a figure which shows other table which is used with same 
Working Example . 

[Figure 8 ] 

It is a figure which shows other table which is used with same 
Working Example . 

[Figure 9 ] 

It is a timing chart which shows actuation timing of same 
Working Example . 

[Figure 10] 

It is a timing chart which until recently shows actuation 
timing of device andabove-mentioned Working Example . 

[Figure 1 1 ] 

It is a timing chart which until recently shows another 
actuation timing of device . 

[Explanation of Symbols in Drawings ] 

10 
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(57) [Abstract ] 
[Objective ] 

As for this invention, as it is possible, to do stable toner 
replenishment , regardlessof mounting position of toner 
density sensor toner density changing, it designates that ittries 
to be able do stable toner replenishment as objective . 

[Constitution ] 

toner density control section 26 where this invention decides 
goal value Vref of the toner density on basis of output value 
of image density sensor 10, deciding toner replenishment ratio 
onbasis of difference (V<sub>T</sub>-Vref ) of this goal 
value Vref and output value V<sub>T</sub>, of the toner 
density sensor 10 at this toner replenishment ratio does toner 
replenishment in toner replenishment device possessing, 
Detecting difference of output value of image density sensor 
10 in front andback of toner replenishment , 
(V<sub>T</sub>-Vref ) with it is something which has 
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[Claim (s )] 
[Claim l ] 

With image formation device where it forms latent 
electrostatic image on image bearing member , it develops the 
this latent electrostatic image with developer with developing 
device and makes toner image , this toner image the transfer it 
makes transfer material , toner density sensor which detects 
toner density of the developer inside toner replenishment 
device and aforementioned developing device which replenish 
toner in developer inside aforementioned developing device 
and, In those which possess toner density control section 
which decides goal value Vref of toner density on basis of 
output value of image density sensor and this image density 
sensor whichdetect density of reference density pattern image 
which was formed on aforementioned image bearing member 
deciding toner replenishment ratio on basis of difference 
(V<sub>T</sub>-Vref ) of the this goal value Vref and output 
value V<sub>T</sub>, of aforementioned toner density 
sensor at this toner replenishment ratio does toner 
replenishment in aforementioned toner replenishment device , 
Detecting difference of output value of aforementioned image 
density sensor infront and back of toner replenishment with 
aforementioned toner replenishment device , with this 
difference description above (V<sub>T</sub>- Vref ) with 
image formation device . which designatesthat it has changing 
means which modifies relationship with toner replenishment 
ratioas feature 

[Claim 2 ] 

In image formation device which is stated in Claim l, 
aforementioned changing means according to absolute value 
of output value V<sub>T</sub> of aforementioned toner 
density sensor description above (V<sub>T</sub>-Vref ) 
with image formation device . which designates that 
relationshipwith toner replenishment ratio is modified as 
feature 



[Description of the Invention ] 
[000 1] 

[Field of Industrial Application ] 

this invention regards copier , facsimile , printer or other 
image formation device which possesses developing device 
which uses the two components developer . 

[0002] 

[Prior Art ] 

After copier or other image formation device forming latent 
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electrostatic image on image bearing member , developing 
this latent electrostatic image with two components developer 
with developing device , transfer making transfer agent , there 
aresome which become fixed. 

There are some which it tries to do various image formation 
density control because image quality isstabilized regarding 
image formation device a this way. 

Forming reference density pattern image on for example 
image bearing member , those where it detects density with 
photo-sensor of reflective type , compare this detection value 
and reference value and control toner replenishment to 
developer inside developing device from toner replenishment 
device with as a result. With toner density sensor detecting 
toner of developer inside developing device , and mixing ratio 
of carrier as inductance change those which feedback it makes 
the toner replenishment device . Detecting current which 
flows to developer , there is a various type such asthose which 
feedback it makes toner replenishment device , as for these 
many control method are adopted each strength and because 
there is a shortcoming . 

[0003] 

When becoming lower limit or less of toner concentration 
range which Japan Unexamined Patent Publication Showa 53 
[], measures the toner density in aforementioned developer in 
1 19051 disclosure in electrophotography equipment 
whichuses developer which at least consists of carrier and 
toner , candecide measured value beforehand generating toner 
replenishment signal , when this signal occurs, As reaches to 
upper limit of aforementioned toner concentration range toner 
of the constant amount which is necessary is replenished in 
aforementioned developer ,at least during to toner 
replenishment completion, toner density control method 1 
which designates thatoperation of toner replenishment signal 
is stopped as feature is stated from immediately after occurring 
of aforementioned signal . 

[0004] 

In addition, those 2 which it tries to control image density 
with combinationwith toner density sensor and image density 
sensor in image formation device , are proposed. 



With this image formation device 2, it is attached to 100 
image formation and at ratio of one time forms reference 
density pattern image on image bearing member , shift it does 
reference voltage V<sub>C</sub> at ratiowith output value 
V<sub>SG</sub> of image density sensor , for only image 
bearing member and output value V<sub>SP</sub> of the 
image density sensor for reference density pattern image on 
image bearing member with difference 
(V<sub>0</sub>-V<sub>C</sub> ) of output value 

w--~..L^r\.^/-..u^. — a \ i — ,.u«s*/*\w„..u-»* «r*„ a . 
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V<sub>0</sub> and V<sub>C</sub> of toner density sensor 
on-ofT does toner replenishment with toner replenishment 
device . 

[0005] 

[Problems to be Solved by the Invention ] 

Because with toner density control method 1, during to toner 
replenishment completion operation of the toner 
replenishment signal is stopped from immediately after 
occurring of toner replenishment signal , with image 
formation device of high speed toner replenishment being 
development, or other disadvantage whichdoes not follow to 
change of toner density which accompanies toner 
consumption occurs. 

Because with above-mentioned image formation device 2, 
(V<sub>0</sub>-V<sub>C</sub> ) with relationship with the 
toner replenishment is fixed, when with for example toner 
replenishment [ripuru ] occurs in output value 
V<sub>0</sub> of the toner density sensor , stabilizing toner 
replenishment , it is not possible to do. 

[0006] 

In addition, with above-mentioned image formation device , 
when toner density sensor it isinstalled in position where 
toner replenishment position nearby developer amount of 
developing device islittle, reaction of toner density sensor for 
toner which was replenished by toner replenishment device is 
large, output value V<sub>T</sub> and toner replenishment 
of toner density sensor reaches thepoint where it shows in 
Figure 10 , output value V<sub>T</sub> of toner density 
sensor does to belarge to unusual variation . 

When quantitative (bulk ) of developer inside developing 
device is a satisfactory , the output value V<sub>T</sub> and 
toner replenishment of toner density sensor reach point where 
it shows in the Figure 1 1 , variation of output value 
V<sub>T</sub> of toner density sensor for toner 
replenishment is small. 

[0007] 

On basis of output value V<sub>T</sub> of toner density 
sensor when toner replenishment is done to the developer 
inside developing apparatus with toner replenishment device , 
as shown in Figure 10 , when the output value 
V<sub>T</sub> of toner density sensor does to be large 
variation , variation of toner replenishment control becomes 
large, it becomes impossible to do proper toner 
replenishment . 

Therefore, when toner density sensor is installed in 
developing device , toner density sensor must beinstalled in 
position where bulk of developer is large to the satisfactory . 
toner density sensor must be installed in position where bulk 
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of developer is small inevitably from layout or other 
constraint , when proper toner replenishment cannot be done, 
itis. 

[0008] 

In addition, because bulk of developer is easy to change 
largelywith site which is close to toner replenishment 
position , bulk of developer being toner density , in 
satisfactory , when relationship between output value 
V<sub>T<^sub> and amount of replenishing toner of toner 
density sensor is decided in significant , As on side where 
toner density is low shown in Figure 10 , output value 
V<sub>T</sub> of toner density sensor doing, to be large 
variation it becomes impossible to do the proper toner 
replenishment . 

[0009] 

As this invention improves above-mentioned deficiency , can 
do stable toner replenishment regardless of mounting position 
of toner density sensor , toner density changing, itdesignates 
that image formation device which can do stable toner 
replenishment is offered as the objective . 

[0010] 

[Means to Solve the Problems ] 

In order to achieve above-mentioned objective , with image 
formation device whereinvention which is stated in Claim 1 
forms latent electrostatic image on the image bearing 
member , develops this latent electrostatic image with 
developer with developing device and makes the toner image , 
this toner image transfer makes transfer material , toner 
density sensor which detects toner density of developer inside 
toner replenishment device and aforementioned developing 
device which replenish toner in developer inside 
aforementioned developing device and, In those which 
possess toner density control section which decides goal value 
Vref of toner density on basis of output value of image 
density sensor and this image density sensor whichdetect 
density of reference density pattern image which was formed 
on aforementioned image bearing member deciding toner 
replenishment ratio on basis of difference 
(V<sub>T</sub>-Vref ) of the this goal value Vref and output 
value V<sub>T</sub>, of aforementioned toner density 
sensor at this toner replenishment ratio does toner 
replenishment in aforementioned toner replenishment device , 
Detecting difference of output value of aforementioned image 
density sensor infront and back of toner replenishment with 
aforementioned toner replenishment device description above 
(V<sub>T</sub>-Vref ) with it is something which has 
changing means whichmodifles relationship with toner 
replenishment ratio with this difference. 
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[001 1] 

Aforementioned changing means description above 
(V<sub>T</sub>-Vref) with is something whichmodifies 
relationship with toner replenishment ratio according to 
absolute value of output value V<sub>T</sub> of 
aforementioned toner density sensor invention which is stated 
in Claim 2 in image formation device which is stated in Claim 
1. 

[0012] 

[Working Principle ] 

With invention which is stated in Claim 1, toner 
replenishment device replenishes toner in developer inside 
developing device , toner density of developer inside 
developing device is detected by toner density sensor . 

density of reference density pattern image which was formed 
on image bearing member is detected by image density 
sensor . 

toner density control section decides goal value Vref of toner 
density on basis of the output value of image density sensor , 
deciding toner replenishment ratio on basis of thedifference 
(V<sub>T</sub>-Vref ) of this goal value Vref and output 
value V<sub>T</sub>, of toner density sensor at this toner 
replenishment ratiodoes toner replenishment in toner 
replenishment device . 

As for changing means , difference of output value of image 
density sensor in frontand back of toner replenishment with 
toner replenishment device is detected, 
(V<sub>T</sub>-Vref ) with relationshipwith toner 
replenishment ratio is modified with this difference. 

[0013] 

changing means (V<sub>T</sub>-Vref ) with relationship 
with toner replenishment ratio is modified accordingto 
absolute value of output value V<sub>T</sub> of toner 
density sensor with invention which isstated in Claim 2, in 
image formation device which is stated in Claim 1. 

[0014] 

[Working Example (s )] 

Figure 2 shows outline of one Working Example of this 
invention . 

As for image bearing member 1 1 which consists of 
photoreceptor drum , rotary driving being done by drive unit , 
by charger 12 static charge after being done, light image 
beingexposed in uniform by exposure apparatus , latent 
electrostatic image is formed, unnecessary part the 
deelectrification is done by eraser 13. 
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latent electrostatic image on photoreceptor drum being 
developed with two components developer which consistsof 
toner and carrier with developing device 14, becomes toner 
image . 

As for transfer belt 15, at time of copy operation when it is 
pressed to photoreceptor drum 1 1, by unshown connection 
separation device , transfer bias the imparting is done 
simultaneously from transfer bias voltage supply , pressure to 
photoreceptor drum 1 1 iscancelled at time of conventional 
copy waiting and leaves from photoreceptor drum 1 1. 

[0015] 

As for transfer paper which is sent from sheet feeder , being 
conveyed by the transfer belt 15, when passing nip of 
photoreceptor drum 1 1 and transfer belt 15, toner image on 
photoreceptor drum 1 1 is done transfer , toner image becomes 
fixed by unshown fixing apparatus . 

In addition, photoreceptor drum 1 1 residual toner is removed 
after toner image transfer by the cleaning unit 16. 

[0016] 

In addition, transfer belt 1 5 pressure to photoreceptor drum 1 1 
being cancelled afterending of copy operation by unshown 
connection separation device Reference density pattern image 
is formed on photoreceptor drum 1 1 separated from 
photoreceptor drum 1 1 . 

As for namely, photoreceptor drum 1 1, rotary driving being 
done by drive unit , by charger 12 the static charge after being 
done, light image of reference density pattern image being 
exposed in the uniform by exposure apparatus , latent 
electrostatic image is formed, unnecessary part 
deelectrification is doneby eraser 13. 

latent electrostatic image on this photoreceptor drum being 
developed with two components developer by developing 
device 14,becomes toner image of reference density pattern 
image , transfer do to transfer paper , density being detected 
by optical by image density sensor 10, it is removed by 
cleaning unit 16. 

[0017] 

In addition, regarding developing device 14, toner inside 
developing tank 17 and the two components developer 18 
which consists of carrier being agitated by stirrer 19, it 
isconveyed to developing roller 20, developing roller 20 
absorbing developer in magnetic , forms magnetic brush . 

stirrer 19 and developing roller 20 rotary driving are done by 
drive unit , after beingregulated in fixed quantity by fact that 
being conveyedattendant upon revolution of developing roller 
20, part scratches developer (magnetic brush ) on developing 
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roller 20 with doctor member 21 and is dropped, being 
conveyed to thedevelopment region between photoreceptor 
drum 1 1 and developing roller 20, you develop the latent 
electrostatic image on photoreceptor drum 1 1 . 

[0018] 

You scratch from developing roller 20 and with doctor 
member 21, developer which wasdropped through separator 
22, falls into developing tank 17, in addition, the developer on 
developing roller 20 returns inside developing tank 17 after 
development region passing. 

this way developer inside developing tank 17 while 
circulating, is usedfor development of latent electrostatic 
image on photoreceptor drum 1 1. 

In addition, toner replenishment device 23 replenishes toner 
inside toner tank 17 on the developer 18 inside developing 
tank 17 with revolution of toner replenishment roller 24, this 
toner ismixed developer 18 being agitated by stirrer 19. 

toner density sensor 25 is installed in developing tank 17, 
detects toner density of developer inside developing tank 17. 

[0019] 

Figure 1 shows portion of circuit constitution of this working 
example . 

Taking in input signal from toner density sensor 25, image 
density sensor 10, A/D conversion it does controller 26 which 
configuration is done, making use of microcomputer , through 
driver 27, itcontrols toner replenishment motor 28. 

In addition, controller 26 takes in input signal from operation 
portion , etc controlssection of this working example and 
controls copy operation etc. 

[0020] 

Figure 4 shows portion of process flow of controller 26. 

controller 26 immediately after copy operation ends, 
controlling theabove-mentioned connection separation 
mechanism , cancelling pressurefor photoreceptor drum 1 1 of 
transfer belt 15, exposes reference density pattern image 
(Psensor pattern ) to transfer belt 15 in the exposure apparatus 
transfer belt 1 5 separated from photoreceptor drum 1 1 . 

In case of this , as for photoreceptor drum 1 1 rotary driving 
being done by the drive unit , after static charge making 
uniform by charger 1 2, with exposure apparatus latent 
electrostatic image is formed with exposure of reference 
density pattern image , unnecessary part deelectrification 
isdone by eraser 13. 
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As for latent electrostatic image on photoreceptor drum being 
developed with two components developer by the developing 
device 14, toner image of reference density pattern image is 
acquired. 

[0021] 

this reference density pattern image passes transfer belt 15 
that way, image density sensor 10 detects density of reference 
density pattern image on photoreceptor drum 1 1 in optical . 

In addition, reference density pattern image on photoreceptor 
drum 1 1 is removed by cleaning unit 16. 

controller 26 takes in output value V<sub>SP</sub> of image 
density sensor 10 for reference density pattern image on 
photoreceptor drum 1 1, shift does toner density goal value 
Vref on basis of this V<sub>SP</sub>. 

If relationship of V<sub>SP</sub>, Vref, to be housed in 
non-volatile memory as kind of table L, N, H, HH which is 
shown in Figure 5 , controller 26 referring to table and shift to 
do toner density goal value Vref on basis of 
V<sub>SP</sub>, for example table N being selected and 
when it is set, putting V<sub>SP</sub> is 0.55 V,Vref - 0.1 V 
it changes. 

[0022] 

In addition, controller 26, during copy operating controlling 
theabove- mentioned connection separation mechanism , 
pressing transfer belt 15 in the photoreceptor drum 1 1, takes 
in output value V<sub>T</sub> for toner density of 
developer 18 inside developing device 14 which is detected 
by toner density sensor 25. 

Next, controller 26 sets toner replenishment ratio on basis of 
difference (V<sub>T</sub>-Vref ) of V<sub>T</sub> and 
immediately after copy operation ending Vref whichis set, 
through driver 27, controlling toner replenishment motor 28, 
controls toner replenishment with toner replenishment roller 
24 of toner replenishment device 23. 

[0023] 

(V<sub>T</sub>-Vref ) With relationship with toner 
replenishment ratio, is housed in non- volatile memory as 
thekind of table L, N, H, HH which is shown in Figure 6 , 
controller 26 referring to the table , controls toner 
replenishment on basis of (V<sub>T</sut»-Vref ), for 
example table N being selected, when it is set, putting, if they 
are (V<sub>T</sub>-Vref ) =0.15 V with Vref=2.50V, 
V<sub>T</sub>=2.65V, setting toner replenishment ratio to 
45%, in order with toner replenishment roller 24 for toner 
replenishment ratio to become 45%, it controls toner 
replenishment motor 28. 
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controller 26 until copy operation of setting number of layers 
ends thetreatment a this way over again, at time of copy 
operation does. 

[0024] 

Figure 3 shows other process flow of controller 26. 

Regarding this working example , it can provide 
quantification replenishment mode , the this quantification 
replenishment mode is executed at time of machine 
installation. 

With quantification replenishment mode , as for controller 26, 
it starts thedetection of output value V<sub>T</sub> from 
toner density sensor 25, through driver 27, controlling toner 
replenishment motor 28, after thrice making 60% toner 
replenishment do, it ends detectionof output value 
V<sub>T</sub> from toner density sensor 25. 

In case of this , as shown in Figure 9 , V<sub>T</sub> 
changes with toner replenishment . 

[0025] 

And, controller 26 seeks difference (V<sub>Tmax 
</sub>-V<sub>Tmin</sub> ) of upper limit V<sub>Tmax 
</sub> and lower limit V<sub>Tmin</sub> of 
V<sub>T</sub> which now is detected, does setting (Setting 
of toner replenishment ratio) of table L, N, H, HH onbasis of 
this (V<sub>Tmax </sub>-V<sub>Tmin</sub> ). 

(V<sub>Tmax </sub>-V<sub>Tmin</sub> ) With 
relationship with table L, N, H, HH, is housed in non-volatile 
memory as thekind of table which is shown in Figure 7 , 
referring to table selecting any of table L, N, H, HH on basis 
of (V<sub>Tmax </sub>- V<sub>Tmin</sub> ), sets the 
controller 26. 

this setting table above-mentioned way is used for thecontrol 
of toner replenishment . 

At time of this , Vref is that way. 

[0026] 

Because by way, it is installed in site where toner density 
sensor 25 isclose to toner replenishment position , for 
example machine tilting, when it is installed, developer inside 
developing device 14 tilting, bulk of developer on toner 
density sensor 25 changes, when developer on toner density 
sensor 25 is little, when toner was replenishedby toner 
replenishment roller 24, change of V<sub>T</sub> becomes 
large, As variation of toner density control shows in Figure 
10 , it becomes large. 

[0027] 

It shows in namely, Figure 10 , * like 1 when toner is mainly 
replenishedby toner replenishment roller 24, influence 



Page 12 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1995020711A 



1995-1-24 



§t<Btfhi— ;»g-b>-9" 25 atUfttt V T lc$-f 
ZOtzSb. *<D$.(DMW$> 26 l^-i. V T &*QB# 

»S«lin?JKa>l«-*— IttfiiXiqUKh 

tt*6A«L»fc»^l=li, H 10 1= 
V T tf±*U Mfffl* 26 4<ht-lS4«i»L»i 



appears in output value V<sub>T</sub> of toner density 
sensor 25 with the time lag . 

Because of this , like whether with following controller 26 at 
thetime of V<sub>T</sub> detection toner density extremely 
high of it is detected, it isselected to relatively little in 
comparison with amount of replenishing toner where next 
toner replenishment ratio is actually necessary with toner 
density control which uses table which is shown in Figure 6 . 

When little toner replenishment continues, it shows in Figure 
10 , * like 2, & 3when V<sub>T</sub> rises with time lag 
after all, controller 26 toner density isthin, detecting, it does 
toner replenishment more than necessary amount . 



[0028] 
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[0028] 

But, because with this working example , when developer on 
toner density sensor 25 is little, attime of machine installation 
selecting table (V<sub>T</sub>-Vref ) withrelationship with 
toner replenishment ratio is modified by fact that it 
sets,V<sub>T</sub> changing largely with toner 
replenishment , it is possible to do the stable toner 
replenishment . 

When developer on toner density sensor 25 is not little, at 
time of machine installation selecting table N, H or HH, 
because (V<sub>T</sub>-Vref ) with itmodifies relationship 
with toner replenishment ratio by fact that it sets, it is possible 
to do proper toner replenishment which is agreeable to toner 
consumptionwith development. 

Because of this , it is possible to do toner replenishment 
which isstabilized regardless of mounting position of toner 
density sensor . 

[0029] 

With other Working Example of this invention , as for 
controller 26, in time of copy operation above-mentioned way 
modifying setting of the table occasion where it detected 
V<sub>T</sub> according to absolute value of 
V<sub>T</sub>, (V<sub>T</sut»-Vref ) with it modifies 
relationship with toner replenishment ratio 
inabove-mentioned Working Example . 

Relationship between V<sub>T</sub> and table L, N, H, HH, 
is housed in non- volatile memory as kind of table which is 
shown in Figure 8 , controller 26 referringto table , modifies 
setting of table L, N, H, HH on basis of the V<sub>T</sub>. 

When for example V<sub>T</sub> is V<sub>T</sut»<1.0V, 
selecting table L, it sets controller 26. this setting table 
above-mentioned way is used for thecontrol of toner 
replenishment . 
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[0030] 

Because it is installed in site where toner density sensor 25 is 
close to the toner replenishment position , when developer on 
toner density sensor 25 is little, bulk of developer on toner 
density sensor 25 changing with toner density , influence is 
easy to appear in V<sub>T</sub>, when for example toner 
density being low, bulk of developer on the toner density 
sensor 25 decreases, When with aforementioned Working 
Example quantity of developer decreases, variation of toner 
replenishment ratio comes out in same way. 

But, because with this working example , modifying setting of 
table according to V<sub>T</sub>, (V<sub>T</sub>-Vref ) 
with it modifies relationship with toner replenishment ratio, 
toner density changing, it is possible to do stable toner 
replenishment . 

[003 1] 

[Effects of the Invention ] 

Like above according to invention which is stated in Claim 
l,with image formation device where it forms latent 
electrostatic image on image bearing member , it develops the 
this latent electrostatic image with developer with developing 
device and makes toner image , this toner image the transfer it 
makes transfer material , toner density sensor which detects 
toner density of the developer inside toner replenishment 
device and aforementioned developing device which replenish 
toner in developer inside aforementioned developing device 
and, In those which possess toner density control section 
which decides goal value Vref of toner density on basis of 
output value of image density sensor and this image density 
sensor whichdetect density of reference density pattern image 
which was formed on aforementioned image bearing member 
deciding toner replenishment ratio on basis of difference 
(V<sub>T</sub>-Vref ) of the this goal value Vref and output 
value V<sub>T</sub>, of aforementioned toner density 
sensor at this toner replenishment ratio does toner 
replenishment in aforementioned toner replenishment device , 
Detecting difference of output value of aforementioned image 
density sensor infront and back of toner replenishment with 
aforementioned toner replenishment device , 
becausedescription above (V<sub>T</sub>-Vref ) with it had 
changing means which modifies therelationship with toner 
replenishment ratio due to this difference, it is possibleto do 
toner replenishment which it stabilizes more regardless of 
mounting position of toner density sensor . 

[0032] 

According to invention which is stated in Claim 2, in image 
formation device which is stated in Claim l , because 
aforementioned changing means description above 
(V<sub>T</sub>-Vref ) with relationship with toner 
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replenishment ratio is modifiedaccording to absolute value of 
output value V<sub>T</sub> of aforementioned toner density 
sensor 5 the toner density changing, it is possible to do stable 
toner replenishment . 

[Brief Explanation of the Drawing (s )] 

[Figure 1 ] 

It is a block diagram which shows portion of circuit 
constitution of one Working Example of the this invention . 

[Figure 2 ] 

It is a sectional view which shows outline of same Working 
Example . 

[Figure 3 ] 

It is a flowchart which shows portion of process flow of 
controller in thesame Working Example . 

[Figure 4 ] 

It is a flowchart which shows other portion of process flow of 
controller in same Working Example . 

[Figure 5 ] 

It is a figure which shows table which is used with same 
Working Example . 

[Figure 6 ] 

It is a figure which shows other table which is used with same 
Working Example . 

[Figure 7 ] 

It is a figure which shows other table which is used with same 
Working Example . 

[Figure 8 ] 

It is a figure which shows other table which is used with same 
Working Example . 

[Figure 9 ] 

It is a timing chart which shows actuation timing of same 
Working Example . 

[Figure 10] 

It is a timing chart which until recently shows actuation 
timing of device andabove-mentioned Working Example . 

[Figure 1 1 ] 

It is a timing chart which until recently shows another 
actuation timing of device . 

[Explanation of Symbols in Drawings ] 

10 
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[H5] [Figure 5] 
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